Selective inhibition of the late sodium current has no adverse effect on electrophysiological or contractile function of the normal heart.
Inhibition of cardiac late Na(+) current (I(Na,L)) decreases sodium-dependent calcium overload in diseased hearts. Because INa,L is small in the absence of disease, its inhibition is not expected to significantly alter function of the normal heart. To test this hypothesis, we determined the effects of GS-458967 (GS967), a novel selective inhibitor of I(Na,L) (IC(50) = 0.13 μM), on cardiac function and hemodynamics. The bradycardic agent ivabradine and the Na(+) channel blocker flecainide were used for comparison. A single per os administration of GS967 (5 mg/kg) had no effect on blood pressure or heart rate (HR) in unanesthetized rats. In anesthetized rats, GS967 (0.6 ± 0.1 μM plasma concentration) had no significant effect on HR, PR or QRS electrocardiogram intervals, or contraction. Flecainide (8 mg/kg) slowed HR by 23% ± 3% (P < 0.001), prolonged the PR and QRS intervals by 42% ± 8% and 64% ± 12% (P < 0.001), and had a significant negative inotropic effect. Ivabradine (3 mg/kg) slowed HR by 36% ± 6% (P < 0.001). In rat and rabbit isolated perfused hearts, GS967 (0.1-3 μM) had no significant effects on HR, QRS interval, or contractile function. The results show that selective inhibition of cardiac I(Na,L) is not associated with chronotropic, dromotropic, inotropic, or hemodynamic changes.